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Abstract 

? ^\, purpose of .his — is ,o provioe a type of automatic b^ gffluatti 
drcfejuy *c fact ,ha. ijcanj^oreab^^ *** 
SSL. ion, and c^n^oeThTS^^^ - «* 

high efficiency, 

^Cdispenser has a beverage storage device, wherein ahighlv^^^ 

extracted from a beverage raw material wifl» hot water and said highly concentrated bevcrage js_ 

^^^to^^^* device is provided with a vending means that operates 

To^iiThe beverage and^or a disposal means that operates to dispose of the beverage; t^salso 
a hot water tank for storing hot w a ter to dilute said highly co ngsUrated^^ 

•e^r^bT^^ tank a r^eW 

tank are dispensed in prescribed amounts, mixed, and sold. 




1 A type of automatic beverage vending machine characterized by the following facts: it 
has a ten>g« storage device, where* ajughly.conc entrated beverage is extra cted froma 
hever ae e raw material with hot water and said highly concentrated beverage is sent to a tank for 
storage the tank of said device is provid^dw itha^no^^ that operates to sell the 
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average a»d,o, a disposa, means .ha. „pe,a,e S .0 dispose of fte beverage; Jhe^oaho. 

^^^1^-^ a^ bo. wa.er stored ,n sa,d bo. wa,er ank are 

rfi ^n, Pf i x* ^. scribed amounts , mixed, and sold. - , 

^ 2 Sf^S?^- vendingmachinedescnbedinClaim 1 cbaractenzed byme 
fact that it has a sensor for detecting the amount of the highly concentrated beverage m said tank. 

3 The automatic beverage vending machine described in Claim 2 characterized by the 
fact that a highly concentrated beverage with a concentration 3 times or less that of the 
conventional concentration is supplied to and stored in said tank. 

4. The automatic beverage vending machine described in any of Claims 1 -3, 
characterized by the fact that it has plural said beverage storage devices. 

Detailed e x planation of the invention 
[0001] 

Technical field of the invention 

This invention pertains to a type of automatic vending machine for coffee or other 

beverages. 

[0002] 
Prior art 

The extractor described in Japanese Kokai Patent Application No. Hei 4[1992]-354912 is 
one example of an automatic vending machine of this type. It has a constitution in which coffee 
or another beverage is extracted from coffee beans or another raw material, after which the 
extract is mixed with cane sugar, milk, etc., and the mixture is poured into a cup for sale. The 
regulations of the Food Hygiene Code have made it impossible to store a prescribed amount of 
extracted beverage for sale in an automatic vending machine. Consequently, in the conventional 
system, coffee is extracted for sale one cup at a time. 

[0003] 

In the aforementioned system, fresh coffee is extr acted for each sale, a nd this is an 
advantage. However, because a lone time is required for extra ction , the customer has to wait for 
a relatively long time (40 sec/ cuplfr qrn selection of the commodity to com ple tion of the sale. 
Also, the amounts of paper filters and other consumables needed for extraction become large, 
and it is impossible to make sales with high efficiency. This is undesirable. 
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11 Due l0 an amendment of the aforementioned Food Hygiene Co,., has becom , le 
■„ extract a prescribed amount of beverage for storage in an automat* vendmg mactane of Ihts 

d.spense the beverage into a cup ,n case of a sa,e. ,n the device propos ed^** 
pL, Appli cation^. Hei 6H994]-244265^ prescribed amount of coffee ,s e*gac«d 
g^H^hnlls^eli^^ 
eac h time that a sale takes place. 

100051 However, it is well known that when extracted coffee is stored warm, various changes 
take place and the quality deteriorates. Consequently, Japanese Kokai Patent Application No. 
Sho 62[1987]-44137proposed a method for preventing deterioration by adding an alkali metal 
L-ascorbate to the extracting solvent or the extracted coffee. However, addition of artificial 
substances to the beverage is undesirable. Also, Japanese Kokai Utility Model Application No. 
Hei 6n994H491_proposed a method in which a concentrated beverage is extracted and stored 
while kept cool, and it is re-heated and diluted before drinking. However, when cooling and 
re-heating are performed repeatedly, the losses in energy and time are significant, so that this is 
not an effective method. In order to overcome these problems, it has been proposed that the 
entire tank of the storage device be heated using a hot water bath. However, this method has the 
disadvantage of high cost and a complicated structure. If a poor quality beverage is sold, there 
would be significant harm to the customers, and the reputation of the sales company would 
suffer. Consequently, there is a high demand for improvements to automatic beverage vending 
machines. 

[0006] 

Problems to be solved by the invention 

The purpose of this invention is to provide a type of automatic beverage vending machine 
characterized by the fact that even when coffee is pre-extracted from the raw material and is 
stored for supply, deterioration can still be inhibited (inhibition of an increase in sour taste, etc.), 
and a high-quality commodity can always be supplied with high efficiency. 

[0007] 

Means to solve the problems 

The present inventors have performed extensive research in order to solve the 
aforementioned problems. As a result of this research, it has been found that a highly 
concentrated beverage extracted from the raw material deteriorates very little. If it is stored in 
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lhis fcghly concentrated form, it is possible to inhibit detenora on.n^alUy,. thenthelughly 
IcenTJedbeveragecanbcdiluted^thhotwaterwhenasaletak 

purpose can be achieved in this way. This invention was reahzed as a result. 

100083 The invention described in Claim 1 of this patent application provides a type of automatic 
beverage vending machine characterized by the following facts: it has a beverage storage dev.ee 
"highly concentrated beverage IS exacted from beverage raw material wnh hot water, 
and said highly concentrated beverage is sent to a tank for storage; the tank of sad dev 1C e is 
provided with a vending means that operates to sell the beverage and/or a disposal means tha 
operates to dispose of the beverage; there is also a hot water tank for storing hot water to dilute 
said highly concentrated beverage; the highly concentrated beverage stored in said tank and the_ 
w^t.r stored in sai d hot water tank are dispensed in^gged am^^ 

[0009] . ,. 

The invention described in Claim 2 of this invention is an automatic beverage vending 
machine such as is described in Claim 1, characterized by the fact that it has a sensor to detect 
the amount of the highly concentrated beverage in said tank. 

[0010] . 

The invention described in Claim 3 is an automatic beverage vending machine such as is 

described in Claim 2, characterized by the fact that a highly concentrated beverage with a 
concentration 3 times or less that of the conventional concentration is supplied and stored in said 
tank. 

[0011] . , . 

The invention described in Claim 4 is an automatic beverage vending machine such as is 

described in any of Claims 1-3, characterized by the fact that it has plural said beverage storage 
devices. 

[0012] 

When coffee or another beverage is kept at a high temperature (80°C or higher), 
deterioration in quality takes place quickly, and the agreeable taste is gone in about 30 min. On 
the other hand, the temperature of the coffee should usually be 80°C or higher when coffee is 
poured into a cup, in order for an excellent coffee taste to be enjoyed. This invention is designed 
to resolve this contradiction. That is, the coffee extracted from the raw material has a 
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concentration that is 2^i«!^^ 

hlhlY concentrated beverage is being stored (such as at a storage temperature of 63-80 C) > 
I^Z-n^aUtv canbe ni ^^^.*uta I ^«-^«-— 
beverage is diluted with hot water at 95°C or higher. Jhatis.th^^ 

^Z^^^o^c vending macnineWov.de flavorful coffee at 80 C or higher. 

is no special limitation on the concentration of the highly concentrated beverage and it 
can be selected to be appropriate to the type of beverage. Usually, the concentrate of the lughly 
concentrated beverage is 3 times or less that of the normal concentration. 



hi the automatic beverage vending machine of this invention described in Claim 1 of this 
patent application, a highly concentrated beverage is extracted from the beverage raw material 
with hot water, and the highly concentrated beverage is sent to and stored in a tank. The highly 
concentrated beverage and hot water stored in a hot water tank are then dispensed an d mixed m 
^^^■p^ a sa lc instruction, and a cup of flavorful coffee is sold to the customer. 
' in this cl^toUmT required to complete the sale is shorter, and consumables can be used with 
more efficiency. Because the beverage is extracted at a high concentration from the beverage raw 
material with hot water, and the highly concentrated beverage is stored in the aforemenlioned 
tank, the taste and aroma and other quality characteristics can be maintained with little 
deterioration. 

[0014] 

In the automatic beverage vending machine described in Claim 2, when the amount of the 
highly concentrated beverage in the aforementioned tank becomes low or zero, a signal from a 
sensor is sent to a controller, and the controller sends a signal to again extract highly 
concentrated beverage from the beverage raw material with hot water, and the extracted highly 
concentrated beverage is sent to and stored in said tank. The aforementioned operation is carried 
out repeatedly to meet sales demand. 

[0015] 

In the automatic beverage vending machine described in Claim 4, coffee extracted from 
different types of raw materials can be sold in a single automatic vending machine. 
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[0016] 

Embodiment of the invention . 

The automatic vending machine of this invention will be explained m more detail in the 
following with reference to appended figures. This automatic vending machine provides a cup of 
coffee to the customer, with the coffee being prepared inside the automatic vending machine. 
Figure 1 is a diagram illustrating the structure of the coffee preparation unit. As shown m this 
figure, said preparation unit (1) is mainly composed of hot water supply unit (2) and 
extraction/sales unit (3). 

[0017] . 

Hot water supply unit (2) comprises hot water tank (5), which has heater (4) for heating 
tap water and which then stores the heated water, and hot water tank (7) that stores the hot water 
received from hot water tank (5) via pipe (6). Tap water is also supplied by water feed pipe (8) to 
steam generator (9) to be explained later. The water fed to hot water tank (5) is heated by heater 
(4) to a temperature of 90°C or higher for storage. The hot water in said hot water tank (5) at 
90°C or higher is sent through pipe (6) and stored in hot water tank (7). (35) represents a hot 
water valve. The hot water stored in hot water tank (5) passes through hot water valve (10) and is 
fed to extraction device (1 1), to be explained later. The hot water stored in hot water tank (7) is 
fed through hot water valve (12) into mixing bowl (21). It is preferred for a heater, thermal 
insulating material, or the like to also be provided to hot water tank (7) in order to store hot 
Avater. 

[0018] tts 

Extraction/sales unit (3) has the following parts: cup supply device (13) that supplies ^ LjrU^r^ 
cups C, coffee canister (14) for storing powdery coffee ra w material (beverage raw material), . 
extraction device (11) that mixes the powdery raw m aterial with hot water to extract coffee, 0 
batch tank (highly concentrated beverage storage tank) (17) that stores the highly concentrated 
coffee at a high temperature extracted by said extraction device ( 1 1) and supplied via pipe (16), Umt 
cream canister (1 8) for storing cream, cane sugar canister (1 9) for storing cane sugar, mixing 
bowl (21) where upon a sales command cane sugar and cream supplied from said cane sugar 
canister (19) and cream canister (19) are mixed with said extracted highly concentrated coffee l^T j-^ 
and hot water from hot water tank (7), steam generator (9) that vaporizes water fed via filter (22) 
from water feed pipe (8) and sends the generated steam to extraction device (1 1) and mixing 
bowl (21), cup table (23) where cup C is placed, and waste bucket (24) arranged below said cup 
table. Additionally, filter (22) removes compounds of magnesium, calcium, etc. contained in 
water entering from water feed pipe (8) in order to purify the water. It acts to prevent adhesion of 
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map , K ium, calcium, and one, expounds ,o ft. he., regenerator, no, shown in the figure, in 

extraction device (11). 

1001 93 Steam pipe (25) for carrying steam is connected to steam generator (9). It branches into 
two pipes. One steam pipe (26) runs through extraction valve (27) to extracts dev.ee (11), and 

pipe (30) and disposing pipe (31) are connected to the lower side of batch tank (1 7) .Said 
vendingpipe (30) runs through vending valve (32), and its tip is over mixing bowl (21) On * 
other hand, disposal pipe (31) runs through disposal valve (33), and its tip i. over waste bucket 

(24). 

[0020] In said extraction/sales unit (3), several cups of highly concentrated coffee, extracted , 
beforehand with extraction device (1 1). is fed through beverage feed pipe (1 6) to batch tank : (17) f ^ 7 
for storage in a warm state (at 63-80»C, for example). W hen the commodity selection switch (not j 
^^jy^re^ is pu shed for the coffee, cup fg tojgdsac&tn ) ***** cup C onto ^mjabk O 
^^u^nltime, highly concentrated coffee in an amount to make one cup is fed from 
batch tank (17), while cane sugar is fed from cane sugar canister (19) and cream is fed from 
cream canister (18), respectively, into mixing bowl (21). A prescribed amount of not water is 
then fed from hot water tank (7), and these components are mixed in mixing bowl (21). The 
liquid mixture is then dispensed into cup C. 

[0021] 

Here batch tank (17) is a storing tank for the highly concentrated coffee, and overflow 
tube (34) is connected to the upper portion of said batch tank (17). Although not shown in the 
figure the tip of overflow tube (34) is arranged above waste bucket (24). The beverage that 
overflows from said batch tank (17) is guided through said tube (34) to waste bucket (24). Also, 
said overflow tube (34) also acts as an air inlet when coffee flows down from batch tank (17) 
when vending valve (32) is opened or disposal valve (33) is opened. As a result, coffee can flow 
more quickly from batch tank (17). 

[00221 A heater (heating means) not shown in the figure is wrapped around batch tank (17), and 
it is controlled to maintain a prescribed temperature (such as 63-80«C) for the highly 

concentrated coffee stored in batch tank (17). 
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10 ^U.e— cvend.ng.achine with the .toaa^*^*^^ 
00) and de canister (14) start operation almost simultaneously before the start of sales. A 

ctrluntofhot water 
powdery raw material is fed from coffee canister (14), to extracts dev.ce (1 0- As a result, 
3 cu of highly concentrated coffee is extracted with extraction device (1 1). By means of a 
pZ (not sho- m the figure) ta said extraction device (1 1), the extracted highly concentrated 
coffee is sent through pipe (16) to batch tank (17) , and is stored there. 

[0024] Then activation of a vending burton, not shown in the figure, turns power ON for an 
electromagnetic coil, not shown in the figure, in vending valve (32), so that vending valve (32) is 
opened As a result, the highly concentrated coffee passes through vending pipe (30) to mixing 
bowl (21) On the other hand, hot water valve (12) is opened to supply only a preserved amount 
of the hot water stored in hot water tank (7) to mixing bowl (21). Algo ls needed, a pres enbgd 
. r ^.^ n. ™*r is fed from cane sugar canister (^ d^rescr ibed amount of cream is 
T^^T ^ter H 8) into said mixing bowl j211 After they are mixed, the mixture is 
— ^^Tr Tn j l ±J ^ e ^ 

, irr , ^^ t,. trfl tsnlc mi to mixing bowl (21) can vary . Also, the amount of hot water fed , 
tnmh ^vater tank (7) naturally depena^n ^tcmj^^ *» is necessar y 

^cTthe amount of the highly concentrated coffee in batch tank (17), and, if it is insufficient, 
to freshly extract a new batch and feed it to said batch tank (17). There is no special limitation on 
the means for detecting the amount of highly concentrated co ffee in batch tank (17). For 
example the following methods can be adopted: a method using a strain gauge type of sensor or 
a level gauge, a method in which the air pressure from the pressure of the beverage is detected, 
etc Although the automatic vending machine of the aforementioned example has a hot water 
tank (7) for storing hot water supplied through pipe (6) from hot water tank (5), one can also 
adopt a system in which hot water tank (7) is not used, and hot water in hot water tank (5) is fed 
directly through hot water valve (12) into mixing bowl (21). 

[0025] Vending valve (32) and disposal valve (33) will be explained in the following. When the 
highly concentrated coffee is to be dispensed, power is turned ON for an electromagnetic coil 
not shown in the figure, to open vending valve (32). When supply is to be stopped, power to the 
electromagnetic coil is shut OFF, and the valve is closed. On the other hand, when coffee is not 
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, , ,n\ r\ n <rA Wause cower to its electromagnetic coil, not 

shown in the ngure, guarantee the hygienic 

mil is shut OFF so that the valve is opened. In this way, one can gu j* 

t -* vending machine even in case of a power outage fc other words 

he ow« source goes OFF (power outage), « win be impossible » tnaurtam. » 
autlatic vending machine, and the flavor of .he coffee or other beverage w.ll be lost. Also, 
ITblages may go bad. Ahbough mere is no problem if -he duration of *e power outage 
Jwer outage time) is brief, the power outage time may not be brief. Consequent*, for an 
^matic bLage vendmg machine fa whtch no preservative is added ,0 the coffee o,*h„ 
beverage, i, is necessary .0 dispose of the beverage stored in the automat* vendmg machme 
when a power outage occurs. Consequently, the disposal valve is designed .0 open when the 
poweT is OFF. 

[0026] 

Application examples ■„„»;„„ 
This invention will be explained in detail in the following with reference to apphcation 
examples. This invention is not limited to the application examples, however. 

Application examples 

Mocha blend coffee '™duct °f the ART Co.) for aut<mial.c vendtng ma chines 
t . r „..H .he raw material ' -"" T ' <" -> «' "<™<™ «"> wato > °l§g^^d 
g, ^nn,l of said coffee raw materia! (ab ouUCyajadJ^^ 

tkT In addition to this coffee with the con^mional concentration, (he followuig types of coffee 
"^rTalso prepared in this application example: 1.5* concentrated coffee prepared usmg 150 cc 
of the extraction water (tap water) at 80'C with about 15 g of the coffee raw matenal; 2.0x 
concentrated coffee prepared using 150 cc of extraction water (up water) a. 80'C w«h about 
20 g of said coffee raw material; 2.5* concentrated coffee prepared using 150 cc of extraction 
water (tap water) with about 25 g of said coffee raw material; and 3.0x concentred coffee 
prepared using 150 cc of extraction water (tap water) with about 30 g of said coffee raw matenal. 
L each case, the coffee was stored a. 80°C for 2 h. The taste of the coffee was evaluated 
immediately after preparation (0 h), after 0.5 h of storage, after 1 h 0 storage 
storate, according to the voltage output of a taste sensor (commerce name: S A401 Taste 
potion Equipment, product of Annua K.L; a lipid film taste sensor fcghJy sens,* .0 
sour taste The results of measurement were represented as voltage values (mV). The voltage 
"coffee a, the aforementioned norma, concentration is 0 mV. The higher the voltage, the 
more significant the deterioration. The test results are listed in Table 1. 
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100271 For each of the aforementioned coffeo samples, P H was measured .sine a pH mete, 

from the pH value (P.) immediately after preparafon (storage tune of 0). Tie larger the 
the more significant the deterioration. The results are listed m Table 2. 

100281 Also .M^m*™^*'^"**^^*"'?^ 

of the coffee' in organoleptic testing. Tne resuits were rated with the 
No change in the quality compared to freshly-prepared coffee (storage umc of 0), (B a utile 
de'etL Tm oua.ity; <C) secant deterioration u, quality. The numhers of pancbsts g,t»g 
each grade are listed in Table 3. 
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i/ PV . i Concentration of coffee . 
Ky 2 NLalconcentraUonOOgofcofTeebeans/lSOccofhotwater) 

1.5x concentradon (15 g of coffee beans/150 cc of hot wa er) 
2.0x concentration (20 g of coffee beans/150 cc of hot wa er) 

2 5x concentration (25 g of coffee beans/150 cc of hot wa er) 

3 Ox concentration (30 g of coffee beans/150 cc of hot water) 



3 
4 
5 
6 

7 Storage time 
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Table 2 



Key: 1 
2 
3 
4 
5 
6 
7 
8 
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0. 1 7 
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0. 08 


0. 1 c 
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0 


0. 03 


0. 1 0 


0. 30 


8. 0# (£30g/«lBocc) 


0 

. — 


0. J 0 


n . i h 


0- 29 



Concentration of coffee 

Normal concentration (1 0 g of coffee beans/150 cc of hot water) 
1.5x concentration (15 g of coffee beans/150 cc of hot water) 
2.0x concentration (20 g of coffee beans/150 cc of hot water) 
2.5x concentration (25 g of coffee beans/150 cc of hot water) 
3.0x concentration (30 g of coffee beans/150 cc of hot water) 
Storage time 
h 



[0031] 



Table 3 



Key: 1 
2 
3 
4 
5 
6 
7 
8 




Concentration of coffee 

Normal concentration (10 g of coffee beans/150 cc of hot water) 
1.5x concentration (15 g of coffee beans/150 cc of hot water) 
2.0x concentration (20 g of coffee beans/150 cc of hot water) 
2.5x concentration (25 g of coffee beans/150 cc of hot water) 
3.0x concentration (30 g of coffee beans/150 cc of hot water) 
Storage time 
h 
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[0032] 

It can be seen from Table 1 -3 that when coffee is stored at a high temperature, 
concentrated coffee (1 .5-3x the normal-concentration coffee) deteriorates less than does coffee of 
normal concentration, and the effect is best for 2x concentrated coffee. 

[0033] 

Effects of the invention 

In the automatic beverage vending machine of this invention, beverages are stored at a 
higher concentration. Consequently, there is little deterioration in the taste, aroma, and other 
quality characteristics. When the highly concentrated beverage is diluted with hot water, coffee 
can be provided at 80°C or higher. The highly concentrated beverage extracted from the 
beverage raw material with hot water is sent to and stored in a tank, and, based on determined 
vending instructions, a prescribed amount of highly concentrated beverage is dispensed together 
with hot water stored in the hot water tank, and these are mixed to produce for sale flavorful 
coffee at 80°C or higher. Consequently, the time required per sale can be shortened, and 
consumables can be used with high efficiency. When the amount of highly concentrated 
beverage in the tank becomes low or zero, a signal from a sensor is sent to a controller. The 
controller causes fresh highly concentrated beverage to be again extracted from the beverage raw 
material with hot water, and the highly concentrated beverage obtained is sent to and stored in a 
tank. The aforementioned operation is carried out repeatedly to meet the sales demand. Jnjie_ 
automatic beverage vend in g machine of this invention, several types of coffee can be extracted 
from differen t t ypes of raw materials anH cnld frnm a single automatic vending machine. 

Brief description of the figures 

Figure 1 is a diagram illustrating the overall constitution of this invention. 



Explanation of symbols 

1 Preparation unit 

2 Hot water supply unit 

3 Extraction/sales unit 
7 Hot water tank 

1 7 Batch tank (tank, highly concentrated beverage storage tank) 

32 Vending valve (vending means) 

33 Disposal valve (disposal means) 
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Figure ! 



